This article discusses the fishing economy of the Besuki region during the pre-New Order period. The major questions to be addressed with here are how the fish resources extraction developed in the region across time and how the region was transformed into a leading fishing complex. Using a wide range of historical source materials, the article argues that the development of the fisheries exploitation was induced by the presence of Dutch and Japanese fishers making use of better fishing technologies and the increase in number of fishing vessels operating in the region waters especially among the local fishers. This development brought a remarkable increase in catches and enabled the Besuki region to export fish products to other places, different from its earlier position as a fish importing area.
I. INTRODUCTION
Fisheries sector has occupied an important position in the economy of Besuki residency. The development of marine resources exploitation transformed the region into a leading center of marine fishery. Muncar was recognized as the second biggest fishing complex in Indonesia after Bagan Si Api-Api in Sumatra [1] . Despite the major position in the fish resources extraction, the historical development of fisheries in the region remains relatively unexplored. This fact is strikingly contrastive to the plantation sector of the region, that has attracted much scholarly attention, resulting in a great body of historical knowledge and well-established explanations on many aspects of the sector [2, 3, 4] . The existing studies on the fisheries of the region have focused mainly on the contemporary period. Emmerson's work discusses the social unrest among an early 1970s Muncar fishing community [5, 6] . Attention has also been paid to such issues as social life, social networks, and socio-economic change during the 1970s fishing modernization [7, 8] .
The growing scholarly interests in the issues could not be separated from the modernization process taking place in the fishing sector. From around 1970, the region's fisheries entered a new stage of development, characterized by a strong intervention by the government under the so-called 'fishing modernization' intended to bring about improvement in the livelihood of fishing households by increasing catches. In contrast to the growing number of synchronic studies on fishing communities in the Besuki residency especially in the New Order era, little has been known of how fish resources extraction developed in the region across time and how the transformation of the region into a leading fishing complex took place. The questions remain relatively unexplored until today. By answering the two questions, the article is expected to provide a better understanding of the transformation of the Eastern Salient of Java into a leading fishing complex and the major factors behind the process?
The theoretical framework which informs the argument of the present article comes primarily from frontiers theories conceptualized by Flannery and Butcher. Fisheries are a biologically renewable resource, meaning that continuous extraction can be done. Sustainable fisheries, however, require a certain level of extraction. Beyond this point extractions would cause resource depletion and eventually lead to a closure of the fishing frontier when there are no longer available new areas with the same capacity for expansion. The extraction of fish resources depends largely on the demographic, commercial, and technological factors. Demographic and commercial factors play an instrumental role in creating demand for fish products, while technology facilitates fish resources extraction. More developed technologies can lead to a more intensified extraction of fish resources [9, 10] .
II. RESULTS AND DISCUSSION

A. Fishing Operations
Fishing communities emerged in many places along the coastal areas of Besuki. The fishing communities in Besuki consisted of mainly Madurese and Javanese but there were minority groups of Buginese-Mandarese and Chinese [11] . The Mandarese were the descendants of the pre-1870 migrants who settled in Puger and Besuki, whereas the Buginese came to Muncar in the late 1950s [12] . The two ethnic groups are well-known for their marine orientation. In absolute terms, from 1870 to 1970 the number of people engaged in fisheries grew across the Besuki region. In Banyuwangi it increased considerably from 1,000 fishers in 1903 to 12,000 fishers in the early 1970s, and in Panarukan from 3,500 fishers to 9,800 fishers [13, 14] . The same trend presumably applied to Jember, where in 1903 there were 600 fishers. The proportion of fishers to the total population grew from around 0.7 per cent to 1 per cent in Banyuwangi and from 1.40 per cent to 2.30 per cent in Panarukan [15, 16] .
Fishing developed in various places, but the northern seas seem to have initially been the focus. G.N. Verloop suggested a total revenue of ƒ 3.5 million on the north coast of Besuki around 1870, but only ƒ 1.8 million for Banyuwangi [17] . The 1880s annual reports from Besuki confirmed that there were more developed fisheries on the northern coast than on the southern and eastern coasts [18] . The distribution of the fishing villages reflected this reality too. In the early 1900s there were 54 fishing villages on the northern coast, whereas in Banyuwangi there were 22 fishing villages, located largely on the eastern coast. On the south coast of Jember, only 4 fishing villages were reported [13] . Apart from the higher population size, the dominant position of the north coast's fisheries was partly due to the physical aspects. In the southern water, by contrast, giant waves posed a danger [13] . Accidents were reported to have often occurred and its danger has been reflected in the names of sites along the coast, such as corpse rocks (watu mayit) and the gate of death (pelawang maut) [19] .
Each area seems to have had a special feature, besides sharing several catches in common. The major catch in the northern water was layang. During the layang season, as found in Panarukan, pickled fish-making activities (pindang), flourished [20] . But in Banyuwangi, lemuru (Bali sardinella, Clupea longiceps) was the primary catch. An estimate suggested that in the 1960s lemuru made up around 70 per cent of the total catches in Muncar [21] . The Bali Strait has been regarded as the best lemuru habitat [22] . In the southern water fish captures included a variety of species, but there was no single dominant catch [13] . In general, the major commercial catches in the region were layang and lemuru [23] . Apart from the special characteristics from one locality to another, times of good and bad catches through the year characterize fishing operations across the region. Catches also varied considerably between years. Unsurprisingly, rites played an important role in the region's fishing life in securing the people's fragile marine-based livelihood [19] .
Among the region's fishing communities, a catch sharing system was common. Under this system, the fishing crew obtained an agreed portion of the catches and their revenues were determined by catches and fish prices, rather than a fixed wage. It meant that the risk of fishing operation was distributed among all those involved in the venture and the risk to capital owners, therefore, was minimized. Dietz [24] recognized in 1923 that the catch sharing system was more effective in sustaining working spirit among the Madurese fishing crew, indicating a greater possibility of maximizing the income opportunity for the fisher. There was a diverse catch-sharing arrangement, but almost certainly the capital owners (pengambak and juragan darat) took the largest portions [25] . In 1905 about 33-42 per cent of the catch in the Besuki district went to the capital owners, while the rest of the catch was shared among the crew [13] .
Besides the continuance of traditional institutions, notable developments took place from the 1950s. Some fishers began to utilize social organizations as a means of coping with livelihood vulnerability. On the initiative of Sumadji Irawan, a fishing cooperative was established in 1951 in Muncar, called Menak Djinggo [26] . Although the primary objective was to protect fishers' interest against Chinese fish traders, the cooperative also provided financial assistance to fishers for resuming their operations in case of accidents at sea [27] . In Besuki such an organization was clearly a post-colonial phenomenon, though in other parts of Java it had much earlier developed, around the 1910s [28] . Although the fishing organizations did not always succeed in improving the fishers' livelihood, the use of such an organization was a new development in Besuki.
Both coastal and deep-sea fishing operated in Besuki, as indicated by the presence of mayangan and non-mayangan boats which were different in terms of size, construction materials, fishing gears and operation areas. Around the early 1900s the mayangan fishing was more common in the northern than in the eastern and southern waters [13] . In the latter two areas, coastal fishing with smaller size, non-mayangan boats predominated. Such boats were believed to be more suitable and safer for fishing operations in areas where giant waves and sheer reefs occurred [29] . The reach of the fishing technologies, however, remained limited. In Java the windpowered mayangan boats could hardly operate beyond 90 km from the coastline and fishing operations were usually run in areas between 40 to 50 km from the coastline [30] . Combined with fishing nets useful mostly for capturing pelagic fish, the existing technologies could not extract fish stocks located in deeper layers and more distant fishing grounds [31] . It was estimated in 1917 that only 25 per cent of Java's fishing grounds, mostly near the coast, was already used [32] .
Unsurprisingly, in contrast to the region's strong export-oriented agriculture, the fisheries of Besuki were more local-oriented. In 1885 the resident of Besuki stated that the fish catches were locally marketed [18] . Another report revealed in 1905 that the fish catches of Puger were channeled to the other districts of Jember, which also became the market destination for fish products from Banyuwangi, while Bondowoso absorbed fish from the northern coast. But with the growing population [33] , the local production was apparently insufficient and fish imports became necessary. Dried fish imports originated mainly from Madura, Makassar, Banjarmasin, and Palembang, annually reaching about 3,900 picol (240 tons) in the early 1900s, but smaller quantities of fish came from Bali and Sumbawa [13] . In 1920 Ch.O. van der Plas noted that Besuki was one of the primary markets for fish exports from the Sapudi and Kangean islands of Madura [34] .
From the mid-1920s, Japanese and Dutch fishing fleets became involved in the fish resource exploitation. These foreign fishers employed more developed boats and fishing gear. This development was induced by the setting up of colonial policy designed to promote domestic industry and to reduce dependency on fish imports [25] . Patchy evidence suggests the activities of Japanese fishers in the region, including reef fishing in the Bali Straits [26] . This activity was part of the growing Japanese interest in the Indonesian fisheries from the mid-1920s. The Japanese operated with steam-powered boats, trawler and muroami nets designed for reef fishing [36] . The moves were motivated by the fastgrowing fishing industry in Japan and the emerging overfishing problem, which led to tighter competition for fish resources. The Japanese fishers confronted restrictions imposed by the Soviet and Chinese governments and were forced to search for new fishing frontiers elsewhere. Through various investigations the Japanese fishers had been equipped with an understanding of the fish resources in Indonesian waters [37] .
The interest of the Dutch fishers in exploiting the fish resources in Besuki had already emerged in the early 1900s. In 1913 Broersma noted a European-run fishing venture in Puger. However, the activity soon discontinued after the loss of capital from a sea accident and the owner failed to resume his business [38] . The interest was only renewed around 1930, following the sluggishness of the fisheries in the Netherlands. Poortman, a director of the fishing company at Maassluis, in cooperation with Pot, a herring fisherman at Vlaardingen, decided to shift their operation to colonial Indonesia [39] . Following the government's approval, a Dutch fishing company was established with its center in Jakarta. This company also operated in the Besuki waters and a fish processing factory was set up in Banyuwangi [25] . The capacity of the Dutch-and Japanese-run fishing ventures in the region is unknown but might have been quite large.
The operations of modern fishing seem to have boosted the size of fish catches. The marine fisheries of Besuki grew considerably, symbolized by the emergence of the Muncar fishing complex as its center [20] . The best lemuru production in Muncar was achieved in 1938, reaching 20,000 tons. This development raised optimism that Muncar was a big competitor for the fish-producing center of Siam [40] . There was a radical change in the position of Besuki in the fish trade. Previously, to meet local needs the region always depended on fish imports. But from the 1930s the region began to export fish products. In 1936 a total of 439 tons of fish was transported from Banyuwangi to Surabaya and by 1937 it increased to 2,241 tons [25] . In 1941 the Borsumij firm was reported to have exported a significant quantity of canned fish from Banyuwangi [41] . During the tumultuous years of the 1940s the output of the region's fisheries seems to have declined. A set of factors regarded as responsible for the decline in East Java, probably including Besuki, were the decrease in fishing boats and gear due to the 'scorched earth' policy before the Japanese invasion, the difficulty in obtaining timber for boat renewals, and fishing restrictions at night imposed by the Japanese [42] .
With the improved political stability from the late 1940s, the region's fisheries revived. A steep increase in catches between 1949 and 1950 might have stemmed from the increase in fishing operations and better stocks linked to years of under-exploitation. If the data for the whole of East Java for the 1955-1960 period are any indication, the catches in Besuki might have slightly and steadily increased until 1960 [43] . But the catches of lemuru in Muncar for the same period suggest the opposite. There is a rather similar trend between lemuru catches in Muncar and total catches in Besuki, which might suggest that between 1955 and 1960 the catches in Besuki were constantly low. A significant increase began from 1963 with a peak catch in 1968, reaching 23,000 tons [41, 43, 44] . In 1968 the catches landed in Banyuwangi alone constituted nearly 70 per cent of East Java's total catches, while the proportions of fishers and fishing vessels in this regency were only 8 per cent and 11 per cent [45] . The increase in catches in the 1960s seems to have stemmed from the significant improvement in fishing technology.
B. Fishing Technology
The Technology is one of the major factors enabling the fisheries extraction. Butcher calls it as 'the art of fishing'. This embraces three key elements: fishing boats, fishing equipment, and practical knowledge [9] .
The fishing boats in the Besuki region were not uniform. A traditional literature from Banyuwangi mentions mayang canoe (kano mayang), mancing proa, and jorong proa [51] . Hageman [46] noted two types of fishing boat in Jember: proa (perahu) and outrigger canoe (jukung). The early 1900s colonial report identified four types of fishing boats: kolek, sampan, jrupih, and jukung. The first three boats basically had something in common in the sense that they were made from wooden boards with diverse bows and stern shapes. The names reflected their sizes. The largest fishing boat was called kolek, and had a length of around 8 meters, a width of 2.25 meters with 7-8 sailing crew. The other boats, sampan and jrupih, were smaller in terms of size and crew capacity [13] . Meanwhile, outrigger canoes (jukung) were directly shaped from a wood beam, occasionally heightened by adding a couple of wooden boards [47] .
In terms of operation area, the fishing boats in Besuki can be broadly grouped into two categories. The first category was mayangan, which was used for a deep-sea fishing operation [25, 48] . In Besuki what was called kolek was a mayangan [13] . This boat often had different names across Java, such as konting, besse, kolekan, potik, and menting [47] . The second category was non-mayangan, including jukung, sampan, jrupih. They were used for coastal fishing operations [25, 49] . Between 1895 and 1952 the two types of fishing boats grew in number. The mayangan type doubled, whereas the non-mayangan type rose by more than 50 per cent. The mayangan boats made up roughly 10 per cent of the total fishing boats in 1895, and it grew to 13 per cent by 1952. The non-mayangan predominated among the region's fishing vessels [13, 41] .
Despite the difference in size, there was one major similarity. All fishing boats relied heavily on the daily pattern of sea breezes as a source of power to go to and from fishing grounds. The ways in which the Indonesian fishing boats of Besuki operated seem to have been essentially similar to the early 19 th century descriptions by Raffles. The fishing boats usually departed from the shore in the very early morning by utilizing the off-shore winds and returned in the afternoon by relying on the on-shore sea breezes [50] . The breezes were caught with sail, made initially from corypha palm fibers (agel), but later also from cloth [47] . The use of sail was common among the local fishers.
Each type of fishing boat had different equipment. Deep-sea fishers used a large sack-like net with two long wings (payang), especially during the layang season [41] . This kind of net, which could reach 180 meters in length and 120 kilograms in weight, was made from agel rope [52] . The agel-producing trees grew in the region's forest and were regarded by the local inhabitants as among its most valuable products [18] . The fishing operation was frequently aided with rumpon, a floating fish lure consisting of a long rope with sinkers along one edge and floats on the other to support it upright in the water. Along the rope were bound coconut leaves, as hiding places to attract fish. Fish schools were periodically captured, first by lifting up the rumpon). Besides layang as a major catch, a variety of fish was captured in the operation [41] . Outside the layang season, the deep-sea fishers used gill nets and fishing rods [25] . There was a variety of equipment for coastal fishing such as jaring jabur (also called payang pinggir), krakat, jala, and also fishing traps such as bubu and cager [41] . The major catches came from the use of jaring jabur, a payang-like net but finer and smaller in size, suitable for capturing small fish and shrimps [52, 53] .
The above fishing technologies were combined with practical knowledge too. The local fishers were described as having a good knowledge of how to identify fishing grounds, to understand sea currents, fish behavior, and the right time to throw nets [24] . On the region's north coast, the fishing grounds were usually recognized from constellations and natural landmarks such as the position of volcanoes seen from the various locations. In determining the fishing and off-fishing seasons, the time for starting and ending operations, the fishers adopted the lunar calculation system [54] .
From circa 1910 there had been experiments with new fishing technology such as larger and finer nets and motorized boats [55] . In Besuki around 1920 there was a pioneering fishing venture employing motorized boats and large nets in the Madura Straits run by Dietz, taking inspiration from the European fisheries. The venture, however, soon ceased to operate due to poor engine quality and difficulties in renewing spare parts [24] . An attempt was made by the Zeevisserij-Instituut (Sea Fishery Institute) to equip mayangan boats with motor power [56] . But there was no evidence that in the 1930s the motorequipped fishing boats that were already in use around Jakarta were also present in Besuki [53] . One reason behind this slow development was that capital was too expensive relative to labor. Unsurprisingly, the fishing boat motorization, which later took place, often had to be encouraged through foreign aid development projects [57] . Among the local fishers there were beliefs that the use of motor-equipped boats would scare fish and reduce catches because of engine noise. In the 1950s the motor-equipped fishing boats were still on trial in the Surabaya-based marine fishing station. Limited capacity and less developed technology were reported still common among the local fishers along the coast of East Java from Bangil to Banyuwangi [58] .
Of course, several changes did take place. Initially, the region's fishers attracted fish with torches. But from 1950 the use of kerosene lanterns, which were believed to attract more fish gatherings, thereby promoting better catches, developed in Banyuwangi [58] . This practice apparently became more common in the 1960s [59] . From around 1960 some fishers in Banyuwangi adopted the lift-net (bagan). Brought by the Buginese migrants to the region in the late 1950s, the lift-net became popular in Pangpang bay [60] . Despite these facts, it can be said that prior to the New Order period the fishing technologies employed by the local fishers only facilitated the increased extraction of fish resources in the traditional fishing grounds, but without having the effect of expanding the fishing frontier. Only from around 1968 onwards did a new trend begin to grow parallel with the adoption of motorised fishing vessels and nylon purse seine nets and reached its fullfledged development from the mid-1970s [61] . This technology gave access to new fishing grounds that had previously remained inaccessible to the local fishers. designations.
III. CONCLUSION
This article has indicated the growing importance of fishery sector in the Besuki region during the pre-New Order period. The most discernable outcome of the growth was the shift in the region's center for marine fisheries from the northern coast of Panarukan to the eastern coast of Banyuwangi centering in Muncar, which became the second largest fishing complex in Indonesia. As a result, there was a radical change in the position of Besuki in the fish trade. In order to meet local needs, the region had long depended largely on fish imports from other places especially the Sapudi and Kangean islands of Madura. But from the 1930s the region began to export fish products to outside market. This feature provides a more complete historical picture of the region that the development of the eastern salient of east Java was not only observable in the field of export agriculture, but also in the fisheries sector.
Apart from the rapidly growing population size and the development of export agriculture contributed to the creation of a bigger local market for fish products, the increase in number of fishing vessels played a major role in promoting the catches among the local fishers. Meanwhile, the improvement of the art of fishing seem to have run quite slowly and as a result, the role of the technologies in promoting fish catches remained less remarkable. Only after the adoption of the fishing modernization, the extraction of fish resources entered a new era characterized by a growing trend in catches, which also affected the structure of production relations in the region's fisheries sector.
